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January 9, 2001 

The Honorable Carol Browner 
Administrator 
U.S. Environmental Protection Agency 
Ariel Rios Building 
Room 3000, #1101-A 
1200 Pennsylvania Ave., N.W. 
Washington, DC 20460 

Subject: Comments on HPV Test Plan and Robust Summaries for Petroleum Gases 

Dear Administrator Browner: 

The following comments on the American Petroleum Institute’s (API’s) test plan for petroleum gases are submit
ted on behalf of the Physicians Committee for Responsible Medicine, People for the Ethical Treatment of 
Animals, The Humane Society of the United States, The Doris Day Animal League, and Earth Island Institute. 
These animal protection and environmental organizations have a combined membership of more than nine 
million Americans. 

This test plan epitomizes the flaws and failures of the HPV chemical-testing program. It is a poorly thought-out 
plan that calls for unnecessary and uninformative tests on chemicals whose behaviors are already well-under
stood. It is an exercise in testing for testing’s sake, with no concern for the impact and cost of the tests. 
Illustrative of the benign chemical nature of these compounds is the fact that propane, n-butane, and isobutane 
are all classified as Generally Recognized as Safe (GRAS) compounds by the Food and Drug Administration 
(FDA).1 Unfortunately, the API fails to recognize this simple fact and does not cite any data used to make this 
GRAS determination. The failure to recognize and use the GRAS data specifically violates the EPA’s October 
14, 1999, letter to HPV participants, which specifies certain practices and principles to reduce the number of 
animals to be killed in the HPV program.2 Those principles were recently reiterated in the EPA’s October 31, 
2000, letter to participants.3 

This test plan calls for senseless, excessive tests on animals and offers nothing to the advancement of public 
health. By the API’s own admission, extensive human and animal data already indicate that these compounds 
are relatively non-toxic, and that people are generally exposed to very low doses. There is absolutely no need to 
repeat these tests, yet again, on animals. In fact, the toxicity of these compounds is so low that the American Gas 
Association specifically requested that these compounds be exempt from the HPV program in a recent letter.4 

Moreover, when testifying about the HPV program before the U.S. House Science Subcommittee on Energy and 
the Environment in June 1999, Dr. Bill Sanders, director of the EPA’s Office of Pollution, Prevention, and Toxics, 
was questioned by Congressman Calvert about the unnecessary testing of chemicals that pose little real world risk. 
Dr. Sanders testified specifically that the EPA was “not requiring testing on butane.”5 We therefore intend to ask 
the Subcommittee to look into this proposed testing. 
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This test plan undermines the fundamental basis for developing chemical categories, as the API proposes to test 
for multiple endpoints nearly all the chemicals that make up the many substances covered in the category. This 
set of compounds provides a clear opportunity to apply structure activity relationships to evaluate chemical 
toxicity. The compounds evaluated here are simple organic compounds with a simple progression of structures 
and identical functional groups throughout, meeting all criteria for application of structure activity relationships 
as outlined in EPA guidance. If there ever was a situation in which structure activity relationships were appli
cable to evaluate compounds’ toxicity, this set of compounds provides the simplest, most straightforward op
portunity. Yet, the API has chosen to waste the opportunity to make use of existing data that would reduce both 
animal suffering and overall cost. 

Our main objections to this test plan are as follows: 

1.	 Existing data sufficiently describe potential hazards to both animals and humans. A thoughtful, compre
hensive analysis indicates that much toxicological and exposure data on these chemicals already exist. 
These chemicals are accepted to be practically non-toxic in both humans and other animals. In fact, these 
compounds are so non-toxic that the FDA has labeled propane, n-butane, and isobutane “Generally Recog
nized as Safe” (GRAS). The API failed to acknowledge that these chemicals are GRAS and ignored the 
available data, explicitly violating the terms of the EPA’s October 14, 1999, letter to HPV participants. 

Although much information exists, the API failed to report many toxicological, occupational, and 
environmental peer-reviewed studies. As we have repeatedly pointed out in comments on previous test 
plans, industries commonly ignore readily available toxicity information on these compounds. We request, 
yet again, that the EPA inform us how the agency intends to minimize unnecessary testing that results from 
incomplete data presentation. 

The available data also indicate that environmental and occupational exposures occur at very low lev
els—orders of magnitude less than the concentrations used in both past and proposed toxicity studies. This 
fact underscores a major flaw in the underlying assumption of the HPV program: High volume production 
does not necessarily translate to high volume exposure. With the petroleum gases, the existing literature 
provides detailed information demonstrating that occupational and environmental exposures are generally 
very low. The API has ignored existing human exposure data. 

2.	 The test plan submitted by the API makes only minimal use of chemical categories. The API proposes to 
subject animals to acute inhalation, repeated dose, in vivo genotoxicity, and reproductive/developmental 
tests on all chemicals addressed in the plan with the sole exception of methane. This wholesale, indiscrimi
nate testing undermines the fundamental reason for category formation: the reduction of unnecessary tests. 
The application of extensive testing is even more troublesome, as animal protection organizations were 
assured that no acute toxicity tests would be performed when chemical categories were used, due to the 
“data-rich” nature of the chemicals in these categories. 

3.	 This massive test plan ignores animal welfare concerns in other ways. For example, the API proposes in 
vivo genotoxicity tests on all chemicals addressed in the test plan (except methane) even though in vitro 
tests exist, have already been conducted, and are presented in the robust summaries. This constitutes 
another clear violation of the October 1999 agreement. In addition, the API proposes to conduct a 
developmental toxicity test with Liquified Petroleum Gas (LPG) in addition to a reproductive/developmen
tal test, despite the fact that the combination screening test (OECD 421) is adequate under the HPV program 
and reduces the numbers of animals used. 

4.	 The test protocol does not apply “thoughtful toxicology.” The API proposes to conduct toxicity tests at 
concentrations up to 80 times lower than accepted LC50s, the toxic doses that have been shown to kill 50 
percent of animals in the studies. 
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The API should employ a more thoughtful approach to understanding the systematic toxicity of the 
alkane compounds in the group. It is clear that toxicity generally increases in these compounds with 
increasing molecular weight. Therefore, by comparing the toxicity of these chemicals to other higher 
molecular weight alkanes being evaluated in other categories—specifically the gasoline group to be submit
ted by the API later this year—a greater level of understanding of the hazard posed by these gases can be 
reached without conducting further testing.6 

This API test plan specifically violates the following key items of the EPA’s October 14, 1999, letter to HPV participants: 

“1. In analyzing the adequacy of existing data, participants shall conduct a thoughtful, qualita
tive analysis rather than use a rote checklist approach. 

2.	 Participants shall maximize the use of existing and scientifically adequate data. 

3.	 Participants shall maximize the use of existing and scientifically appropriate categories of 
related chemicals and structure activity relationships. 

5. 	 Participants are encouraged to use in vitro genetic toxicity testing to generate any needed 
genetic toxicity screening data, unless known chemical properties preclude its use. 

8.	 In analyzing the adequacy of screening data for chemicals that are substances Generally 
Recognized as Safe (GRAS) for a particular use by the Food and Drug Administration 
(FDA), participants should consider all relevant and available information….Participants 
reviewing the adequacy of existing data for these chemicals should specifically consider 
whether the information available makes it unnecessary to proceed with further testing in
volving animals.  As with all chemicals, before generating new information, participants 
should further consider whether any additional information would be useful or relevant.” 

For the October 1999 agreement to have any meaning, the EPA must require that the API perform a more 
thoughtful review of existing data, expand the development of categories and structure activity relationships, 
and specifically explain why any additional testing is necessary for these compounds. 

I can be reached via telephone at 202-686-2210, ext. 302, or via e-mail at <ncardello@pcrm.org>. Correspon
dence should be sent to my attention at the following address: PCRM, 5100 Wisconsin Ave., Suite 404, Wash
ington, DC 20016. I look forward to your response on this important issue. 

Sincerely, 

Nicole Cardello, MHS 
Research Coordinator 

Attachment: Specific Comments 

cc:	 The Honorable Robert C. Smith 
The Honorable F. James Sensenbrenner, Jr. 
The Honorable Ken Calvert 
The Honorable Jerry Costello 
Council on Environmental Quality 
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Specific Comments 

1.	 Numerous tests on animals have already been conducted for these substances. Existing data 
sufficiently describe the relatively low toxicity of the compounds in humans and other animals, 
as well as the low exposures in the ambient and occupational environments. 

These low molecular weight compounds, including natural gas, are such ubiquitous chemicals that, as the API 
states on page 3 of its own test plan: “Much is already known about how simple petroleum gases affect the body. 
The lighter gases (methane and ethane) are considered simple asphyxiants which means that at low concentra
tions they do not cause harmful effects….At the concentrations required to cause effects these gases also present 
an explosive hazard, so exposure to these levels is rare.”   It is unconscionable that the API is proposing further 
testing, given the existing depth of understanding of these chemicals’ toxicity. 

Furthermore, the API failed to perform even the most perfunctory review of the current literature and report 
available information. We are providing additional information that clearly shows these chemicals are not toxic 
in animals. Repeating tests on animals will not enhance the understanding of these petroleum gases. 

In fact, the toxicity of these compounds is so low that The American Gas Association specifically requested that 
these compounds be exempt from the HPV program in a recent letter. This letter states, “Natural gas and all 
substances found therein should be deleted from the HPV list because enough information is already readily 
available regarding their health effects. No useful purpose would be served by performing further tests on 
substances whose properties are already well-understood.” 4 

Moreover, when testifying about the HPV program before the U.S. House Science Subcommittee on Energy 
and the Environment in June 1999, Dr. Bill Sanders, Director of the EPA’s Office of Pollution, Prevention, and 
Toxics, was questioned by Congressman Calvert about the unnecessary testing of chemicals that pose little real 
world risk. Dr. Sanders specifically testified that the EPA was “not requiring testing on butane.”5 

This test plan does not make use of compounds with similar structures to provide insight into the toxicity of 
these compounds. Because these compounds are so non-toxic, comparisons with structurally similar com
pounds can be used to illustrate their chemical behavior. Data from two groups of chemicals could further 
enlighten our understanding of natural gas toxicity: the n-alkanes in the gasoline group and crude butadiene 
mixtures. If n-alkanes in the higher molecular weight gasoline group do not produce toxic effects at certain 
endpoints, it would be entirely expected that lighter n-alkanes presented in this test plan do not produce this 
effect. For example, in evaluating risks from hydrocarbons at sites with petroleum-contaminated soils, reference 
doses of lighter alkanes are typically two to ten times higher than the reference doses for heavier alkanes.7 

Extrapolating from this trend, the risks posed by heavier, well-studied hydrocarbons in gasolines can be used as 
a conservative upper bound to estimate the hazards posed by the compounds in the petroleum gas group. 

The butadiene test plan, submitted by the Chemical Manufacturers Association (CMA) Olefins Panel, can also 
provide insight into butane toxicity, as this plan presents results of repeat dose exposure studies on rats in which 
exposure levels reached 11,140 ppm of crude butadiene feedstock that contained 20% butanes. The conclusion 
of these tests was that the exposure produced “no significant adverse effects in rats.” These tests are significant 
in that human epidemiological data and other animal testing has generally found that butadiene, with its two 
double bounds, is much more toxic that butane. Therefore these “reliable” GLP-level tests are consistent with 
the obvious observation that butane is very non-toxic, and also show that there is no synergistic effect that 
increases butane toxicity in these complex mixtures. In fact, the data suggest that butane reduces the toxicity of 
butadiene in the butadiene streams.8 
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Additional Toxicity Information on Propane 

A valid acute inhalation toxicity study presented in the API’s robust summary found the rat LC50 to be greater 
than 800,000 ppm and a rat EC50 to be 280,000 ppm. Clearly, the toxic effects of propane are negligible in 
rats, and these tests do not need to be repeated. To put this in perspective, the API proposes to perform acute 
toxicity tests at a dose of 10,600 ppm. 

Guinea pigs showed sniffing and chewing movement at 22,000 to 55,000 ppm propane, with a rapidly revers
ible effect upon cessation of exposure. At 10,000 ppm propane, hemodynamic changes in dogs were observed, 
while at 33,000 ppm, decreased contractility of the heart, mean aortic pressure, stroke volume, and cardiac 
output were seen. In primates, 100,000 ppm propane induced some mild cardiac effects, and, at 200,000 ppm, 
aggravation of these parameters and respiratory depression occurred.  Weak cardiac sensitization seems to be 
produced at 100,000 ppm propane in the mouse and 150,000 propane in the dog.9 

In a human study, volunteers were exposed to 250 to 1,000 ppm propane and monitored for abnormal physi
ological responses, including pulmonary and cardiac abnormalities. No adverse effects were seen at these 
levels.10 

Subchronic inhalation studies have been conducted in which monkeys were exposed to approximately 750 
ppm propane for 90 consecutive days with no toxicity or abnormalities observed. Monkeys were also exposed 
to an aerosol spray deodorant mixture of propane and isobutane. In these studies, all animals survived and 
showed no changes in behavior, body weight, hematology, blood chemistry, urinalysis, electrocardiogram, or 
pulmonary function.  Gross microscopic examination revealed no evidence of organ toxicity.11 

Toxicity Information on Isopentane 

The API did not report any toxicity data on isopentane. However, humans have been observed after exposure to 
up to 500 ppm, and no adverse effects were reported.12 

Light anesthesia occurred in mice exposed to 90,000 ppm isopentane for 11.6 minutes. At higher concentra
tions of 110,000 and 120,000 ppm, the onset of the narcotic effect was observed within 3.9 and 2.2 minutes, 
respectively. The experimental LC50 after two hours of exposure was determined to be 140,000 ppm. At 
120,000 ppm, dogs experienced light anesthesia.13 

Exposure Information on Isopentane 

Reported occupational exposures are much lower than OSHA or ACGIH guidelines, and orders of magnitude 
below the doses at which the API plans to test. For example, in an exposure study of workers at a high volume 
service station, employees were exposed to 0.1 to 1.3 ppm. Personal samples taken from workers in the 
petroleum industry indicated that 53 out of 56 outside operators were exposed to isopentane at a mean concen
tration of 1.64 ppm, 49 out of 49 transport drivers were exposed to a mean concentration of 3.38 ppm, and 48 
out of 49 service attendants were exposed to a mean concentration of 4.55 ppm.14,15,16 

Additional Toxicity Information on Ethane 

The API only reported one acute toxicity study on dogs exposed to ethane.  However, acute toxicity studies 
have also been conducted on guinea pigs. Guinea pigs exposed to 22,000 to 55,000 ppm of ethane for two hours 
showed slight signs of irregular respiration. This mild effect was reversible.17 According to the International Labour 
Office’s Encyclopedia of Occupational Health and Safety, humans exposed to less than 50,000 ppm of ethane 
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experience no systemic adverse effects.18 An in vitro study was conducted that evaluated hamster embryo cells to 
ethane gas. Ethane did not produce any harmful effects on the cells’ viability.19 

Exposure Information on Ethane 

According to the EPA’s National Ambient Volatile Organic Compounds Database, the median urban concentra
tion of ethane is 0.00915 ppm, yet the API is proposing to expose rats to 15,000 ppm.20 

Additional Toxicity Information on Butane 

The API reported acute toxicity studies in three species: rats, mice, and humans. Additional human observation 
has also shown that inhalation of 10,000 ppm of butane for ten minutes may result in drowsiness, but no 
systemic effects. Clinical information exists on people who abused butane by compulsively inhaling it.21 

Exposure Information on Butane 

Occupational studies show that even petroleum workers are exposed to relatively low levels of butane.15,16 

Environmental exposure to these chemicals are generally low, demonstrating that high production does not 
translate to high volume exposure. According to the EPA’s Total Exposure Assessment Methodology (TEAM) 
studies, only 2 out of 12 personal breath samples in a highly industrial area contained n-butane.14 According to 
the EPA’s National Ambient Volatile Organic Compounds Database, the median urban atmospheric concentra
tion of n-butane is 0.009174 ppm.20 

Additional Toxicity Information on Isobutane 

Monkeys were also exposed to an aerosol spray deodorant mixture of propane and isobutane. In these studies, 
all animals survived and showed no changes in behavior, body weight, hematology, blood chemistry, urinalysis, 
electrocardiogram, or pulmonary function. Gross microscopic examination revealed no evidence of organ 
toxicity.22 

2.	 The test plan submitted by the API makes only minimal use of chemical categories. 

The API proposes to subject animals to acute inhalation, repeated dose, in vivo genotoxicity, and reproductive/ 
developmental tests on allchemicals addressed in the plan except methane. This undermines the fundamental 
reason for category formation: the use of sound scientific principles to reduce unnecessary tests. The application 
of extensive testing is even more troublesome, as animal protection organizations were assured that no acute 
toxicity tests would be performed when chemical categories were used, due to the “data-rich” nature of the 
chemicals in these categories. 

3.	 This massive test plan ignores animal welfare concerns in other ways and specifically violates 
the October 1999 agreement. 

The API’s proposal to test all chemicals except methane on animals violates the HPV animal welfare guidance 
document which states that nonanimal tests should be used when available. For example, the API is proposing 
to conduct in vivo genotoxicity tests on all chemicals within the category except methane when in vitro tests 
exist and have already been conducted and presented in the Robust Summary. In vitro tests for mutagenicity 
and chromosomal aberration (OECD Test Guidelines 471 and 473) preclude the need for any in vivo genetic 
toxicity tests. Furthermore, the API proposes to do a reproductive/developmental test and a developmental test, 
when the combined test (OECD Test Guidelines 421) is sufficient. 
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4. The test protocol does not use “thoughtful toxicology.” 

Acute toxicity tests will be conducted at half the lower explosive limit (LEL), which the API admits is below the 
level at which an effect in humans or other animals is seen. For example, the API is proposing to perform toxicity 
tests on propane, a substance for which human occupational guidelines exist. Propane has already been tested and 
found to have a rat LC50 greater than 800,000 ppm. Despite this evidence that toxic effects are negligible in rats, 
the API is proposing to do additional tests at half the LEL, which is 10,000 ppm. This concentration is 80 times 
lower than the rat LC50 presented in its robust summary. Clearly, these experiments are unnecessary and costly 
both financially and in terms of animal life. Rat and dog LC50s for isobutane were found to be 570,000 ppm and 
70,000 ppm, respectively. The API is proposing to test isobutane in rats again at half the LEL, which is 9,000 
ppm, 60 times lower than the reported LC50.  Moreover, human experiments have been conducted on isobutane. 
The API reports a study in which human volunteers were exposed to isobutane in a controlled chamber environ
ment to concentrations of 250 to 1,000 ppm. No symptoms were observed. 

The testing protocol is highly flawed and repeats existing, readily available information. The proposed tests will 
subject animals to gas levels that are known to have no effect.  What value can possibly be gained from these 
experiments, especially since human data exist? Humans are exposed to low levels of these gases in occupa
tional and home environments. Since three of these chemicals are regulated by OSHA, monitoring of workers 
is necessarily taking place, and there is ample opportunity for human observation. 

The API should employ a more thoughtful approach to understanding the systematic toxicity of the alkane 
compounds in the group, by considering the toxicity of well-studied higher molecular weight alkanes and 
alkenes found in petroleum products. For example, if C6 to C10 n-alkanes have been shown to have minimal 
reproductive/developmental effects, butane and pentane also should not have these effects. In the alkanes with 
eight or fewer carbons, toxicity is generally inversely proportional to molecular weight.7 Therefore, the better 
characterized n-alkanes in gasoline should be used to provide an upper bound on the toxic effect of butanes and 
pentanes. Applying toxicity data from C6 to C8 n-alkanes to understand the toxicity of C4 and C5 n-alkanes 
would constitute a straightforward application of structure-activity relationships. 

In addition, test plans on two other chemicals shed light on the toxicity of the petroleum gases: butadiene and 
the C5 noncyclics category. The butadiene plan, submitted by the CMA Olefins Panel, provides information on 
the toxicity of complex mixtures of these gases, which also contain the more toxic compound butadiene, and 
the C5 gases test plan provides some information on n-alkanes.  The data in these plans show that C4 to C6 
compounds with fewer double bonds are generally less toxic than compounds with more double bonds. Given 
that the compounds in this petroleum gas group are all alkanes with similar numbers of carbons and no double 
bonds, the butadiene and C5 plans confirm that the toxicity of the petroleum gas compounds is consistently low 
at non-explosive levels. 

The few compounds that the API has selected are the shortest chain, lowest molecular weight, and the most non
toxic substances found in petroleum gases. People are exposed to these chemicals at very low levels—concen
trations that are known to have no adverse effects in humans. Animals have already been subjected to numerous 
toxicity tests, and concentrations causing any harm are extremely high. The API proposes to test the chemicals 
again in animals, at levels much lower than LC50s obtained in prior studies. 

This entire test plan is ill-conceived, unnecessary, and will do nothing to advance public health. Extensive human 
and animal data have already been collected on exposures to these compounds, and to better advance the public’s 
understanding of how these chemicals may impact human health, further exposure and epidemiological studies 
should be conducted. It is astounding that the API has put together such a shoddy test plan, and there is absolutely 
no need to subject animals to further toxicity tests on these relatively non-toxic, well-characterized chemicals. 

7 



References 

1.	 21CFR184.1655 and 21CFR184.1165 
2.	 http://www.epa.gov/chemrtk/ceoltr2.htm 
3.	 http://www.epa.gov/chemrtk/ceoltr3.htm 
4.	 Letter to Charles M. Auer of the EPA from Pamela Lacy Counsel to the American Gas Association. March 23,1999. 

http://www.epa.gov/chemrtk/aga.htm 
5.	 The EPA’s High Production Volume Chemical Testing Program Hearing before the Subcommittee on Energy and the 

Environment of the Committee on Science. House of Representatives. 106th Congress. First Session. June 17, 1999. 
Serial No. 106-18. U.S. Government Printing Office. Washington, DC. 77. 

6.	 www.api.org/hpv/sponsoredmaterials.htm 
7.	 Development of Fraction Specific Reference Doses (R

f
Ds) and Reference Concentrations (R

f
Cs) for Total Petroleum 

Hydrocarbons (TPH). Volume 4. Amherst Scientific Publishing, 1977. 
8.	 Robust summaries from the High Butadiene C4 test plan. Submitted to the EPA by the CMA Olefins Panel. http:// 

www.epa.gov/opptintr/chemrtk/olefins/olefins.htm 
9.	 Clayton GD, Clayton FE, eds. Patty’s Industrial Hygiene and Toxicology. 3rd ed. Vol 2A, 2B, 2C: Toxicology. New 

York: John Wiley Sons, 1981-2, p. 3181. 
10.	 Stewart RD, et al. Environmental Health Perspectives 1978;26:275-85. 
11.	 Snyder R, ed. Ethyl Browning’s Toxicity and Metabolism of Industrial Solvents. 2nd ed. Vol 1: Hydrocarbons. New 

York: Elsevier, 1987, p. 263. 
12.	 Clayton GD, Clayton FE, eds. Patty’s Industrial Hygiene and Toxicology. 3rd ed. Vol 2A, 2B, 2C: Toxicology. New 

York: John Wiley Sons, 1981-2, p. 3185. 
13.	 Snyder R, ed. Ethyl Browning’s Toxicity and Metabolism of Industrial Solvents. 2nd ed. Vol 1: Hydrocarbons. New 

York: Elsevier, 1987, p. 289. 
14.	 Wallace LA, et al. Environmental Research 1984;35:293-319. 
15.	 Kearney CA, Dunham DB. Am Ind Hyg Assoc J 1986;47:535-9. 
16.	 Rappaport SM, et al. Appl Ind Hyg 1987;2:148-54. 
17.	 Clayton GD, Clayton FE, eds. Patty’s Industrial Hygiene and Toxicology. 3rd ed. Vol 2A, 2B, 2C: Toxicology. New 

York: John Wiley Sons, 1981-2, p. 3185. 
18.	 International Labour Office. Encyclopedia of Occupational Health and Safety. Vols I and II. Geneva, Switzerland: 

International Labour Office, 1983, p. 1072. 
19.	 Hatch GG, et al. Cancer Res 1983;43(5):1945-50. 
20.	 Shah JJ, Heyerdahl EK. National Ambient VOC Database Update. USEPA 600/3-88/010; 1988. 
21.	 Mathew, et al. Br J Addict 1989;84(5):563-4. 
22.	 Snyder R, ed. Ethyl Browning’s Toxicity and Metabolism of Industrial Solvents. 2nd ed. Vol 1: Hydrocarbons. New 

York: Elsevier, 1987, p. 263. 

8 

http://www.epa.gov/chemrtk/ceoltr2.htm
http://www.epa.gov/chemrtk/ceoltr3.htm
http://www.epa.gov/chemrtk/aga.htm

